: Imputation steps performed by genipe. The majority of steps are parallelized per chromosome or per genomic segments.
Step Figure S1 : Execution time for typical imputation analysis. Imputation was performed on chromosome 2 for 5,045 samples using genipe. A total of 1,170,797 loci were imputed, where 961,019 (82.1%) had sufficient imputation quality. Statistics were computed on loci with minor allele frequency higher than 1% (a total of 528,932 loci). The black dashed line is the execution time for Plink (logistic regression on a single process). The four models (linear, logistic, Cox's proportional hazard and mixed linear model [ten repeated measurements]) were executed using 2, 4, 8, 16, 32 and 48 processes. Cox's proportional hazard analysis was not performed on 2 and 4 processes to save time. An optimization was made so that the linear mixed model could perform as well as a linear or logistic regression. This optimization is the two-step linear mixed model [1] . If the estimated p-value is lower than a user-specified threshold, the standard linear mixed model is used to gather all the required statistics. Figure S2 and S3 show the correlation between the estimated p-value and the real one. Figure S2 : Correlation of the p-values between the standard and the two-step linear mixed models. The standard and two-step linear mixed models were used on the same dataset (i.e. 5,045 samples (ten repeated measurements) imputed on chromosome 2, where 528,932 loci had sufficient imputation quality and a minor allele frequency higher than 1%). Each dot represents a p-value. The light-gray bar is the identity line (y = x). The red dashed line is the estimated slope of the linear regression (equation at the top-left). The Pearson correlation (r 2 ) was 0.999967. Figure S3 : Correlation of the p-values (< 1 × 10 −3 ) between the standard and the two-step linear mixed models. The standard and two-step linear mixed models were used on the same dataset (i.e. 5,045 samples (ten repeated measurements) imputed on chromosome 2, where 528,932 loci had sufficient imputation quality and a minor allele frequency higher than 1%). A total of 237 loci had a p-value lower than 1 × 10 −3 . Each dot represents a p-value. The light-gray bar is the identity line (y = x). The red dashed line is the estimated slope of the linear regression (equation at the top-left). The Pearson correlation (r 2 ) was 0.999434.
